Abstract. Information isolation has been identified as a big challenge in IT Service Management (ITSM). Existing ITSM practices mostly rely on configuration information and are geared towards individual applications and processes. However, information available in complicated IT infrastructure goes beyond data from the configuration management domain. How to efficiently extract and integrate the hidden knowledge from a wide variety of information sources is a major pain point for ITSM. In this paper, a threading strategy (TS) with KPI mark and knowledge-enhanced information services is proposed to improve ITSM quality. The essential contribution of this work is to organize the highly complex IT service information with KPI mark and to build a knowledge repository for accumulateing and reusing experts' knowledge. In addition, a prototype called BIANCHIN is implemented to explore this knowledge-enhanced information services framework. Finally, a real business application of Cisco VoIP system is used as a case study for evaluating the effectiveness and efficiency of the knowledge-enhanced information services framework.
Introduction
Information services are critical to IT infrastructure management. They provide diverse information to users or other service components in an IT service management (ITSM) environment [1] . Information services constitute a new level of services that offer added value to information contained in data sources across an organization [2] . They integrate information to provide a unified view of information, add business context to raw information, and expose insightful relationships in information that in turn facilitate better decision-making.
Treating information as a service, organizations can improve the relevance and cost effectiveness of their information by reusing integration logic, making information available to people, processes and applications across the business, and improving the operational impact of information on driving innovation.
Many approaches have been proposed to improve the utility of information services. Jie, W. et al.[3] proposed an information service architecture model for information management in a Grid Virtual Organization, which is a hierarchical structure that consists of a VO layer, a site layer and a resource layer. In order to satisfy customers' individual demands based on their personal differences, Wang, J. et al. introduced a decision-tree approach of data mining to get special information demands, used agent technology to establish the model of an information service terminal and defined the functions of the components [4] . Zou, H. et al.[5] proposed a hybrid resource information service architecture based on the grid-monitoring architecture to promote the validity of the resource information service with low system cost. Lu, X.D. proposed a distributed information service system architecture [6]; Lu also defined the ratio of correlation and the degree of satisfaction and proposed the autonomous integration and optimal allocation of information services for heterogeneous Faded Information Fields. Zang, T. et al. presented an architecture of the information service and the models of information organization [7] . The main functionality of this information service is the provisioning of information essential to applications running in a distributed environment such as resource information, job status, resource workload, service meta-information, and queue status.
However, information management and organization in complicated ITSM environments with frequent changes is a challenging issue [8] . Information coming from different sources is characterized as diverse, dynamic, heterogeneous, and geographically distributed. In IT infrastructure management, change is much more accelerated, and what actually defines an enterprise is indeed morphing, becoming more fractured and distributed, engaging more third parties and stakeholders within their respective business value chains expanding across the globe. Effective collaboration within and beyond the various information has become both necessary and more difficult to manage. Information as a service needs to be more readily accommodated in an integrated and proactive fashion rather than via one-off efforts.
Our work focuses on a high-level information service which is enhanced by introducing key performance indicator (KPI) mark and knowledge database (KDB). It provides information essential to applications running in a complex IT infrastructure environment including resource information, service status and service dependence. This information is organized in relational models based on a threading strategy with time thread. The information service works with data capture and analysis systems to support resource discovery, job scheduling, and management visibility.
The rest of the paper is organized as follows. The problems confronted by information services are analyzed in Section 2. In Section 3, we illustrate the framework of our Threading Strategy for ITSM (TS-ITSM). Section 4 describes the implementation issues. An experiment with a real application is discussed in Section 5. Finally, the conclusions and future work are presented in Section 6.
Problem Analysis
ITSM has received growing attention from both the academia and the industry. An important and challenging subject in ITSM is information as a service. Information services are characterized by their wide distribution, high fault tolerance and dynamic functions as well as diversified forms.
